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Introduction
Cadmium1telluride (CdTe 2 ) is a significant compound semiconductor belonging to cadmium chalcogenides among II-VI1 compounds0 which makes it important and quite suitable for several applications of photovoltaic semiconductor devices as it may exhibit both n-and ptypes conductivity [1] [2] . CdTe is one of the most promising polycrystalline materials for thin film solar cells due its physical properties, it has a direct band gap in the range (1.4 -1.5) eV that it vary with various dopant concentrations, which is near the maximum solar energy conversion point, just in the central of the solar spectrum, and processes high absorption6 coefficient (α) (>104 cm−11) for the visible solar spectrum [3] . Several deposition methods were employed9 for the deposition of CdTee thin films such as, spray pyrolysis [4] , close space sublimation [5] , sputtering [6] , electron beam evaporation [7] , reaction method and vacuum evaporation [8] which often favorite because1 it offers large possibilities7 to modify the deposition condition. CdTe is an important compound for laser heterostructures and photovoltaic solar cells, IR and γ detectors, field effect transistors, optical thin film filters [9] .
Materials and Methodology
The samples of Cadmium Telluride doped with (Antimony, Aluminum and Silver) were prepared by thermal co-evaporation technique using coating unit in a vacuum about 2× 10-5 Torr. A specific weight of Cadmium Telluride powder must be taken and put it in a molybdenum boat, after that we take different materials (Sb, Al and Ag) with the same ratio (0.5%) from this weight of these materials and put it in the other molybdenum boat. The rate of evaporation was ≈50 nm/min and the film thickness in the range of (200nm) was measured by interference method. And the substrate glass was placed directly above the source at a distance of nearly 18 cm after cleaning the glass. The optical band gap Eg can be estimated from the following relation known as the Tauc relation [1] : αhν=B(hν−Eg)n .……………… ……….. (1) Where B is a constant, ν7 is the transition frequency and the exponentt n characterizes the nature of band transition. n= 1/22, 3/25 corresponds to direct (allowed and forbiddenn) and n = 2 , 3 corresponds to indirect (allowed and forbidden) transitions, respectively. Of all the films the best straightt line is obtained for n equal to ½, which is expected to direct1 allowed transitions. The optical constant absorption coefficient (α), refractive index (n), extinction coefficient (k) and real (εr) and imaginary part (εi) of dielectric constant can be calculated from the following equation [10] .
Where (t) is the film thickness and (A) is the optical absorbance.
Where (λ) is the wavelength of the incident radiation and (k) is the extinction. εr=n2-k2………………………….………(4) εi= 2nk…..………………………………(5) Where (n) is the refractive index was obtained from the following relation [2] .
Where R is the reflection.
Hall Effect 5 measurements have been managed5by Van der Pauw5(Ecopia HMS -3000) to determining type of carrier, their mobility5 majority5 and carrier concentrations in thin 5 films. Figure 1 shows the XRD spectra obtained of Cadmium Telluride and doped one with different material (Antimony, Aluminum and Silver) films. The XRD pattern for CdTe and CdTe doped with 0.5% of different materials (Sb, Al and Ag) thin films shows a polycrystalline structure of all samples. The peaks represent is cubic structure having zinc blend type with atomic prevalent growth direction peak at [111] . We notice decreases in value of intensity peak at [220], [311] , while at [111] we find increases in value of intensity peak for the samples before and after doping. This may be due to improving the crystalline structure after doping with different material. This result agrees approximately with the result reported by [11] [12] . This Figure indicates According to the American standard for testing materials (ASTM) cards. The crystallite7size has been estimate7 of the FWHM value of the (111) peak7by using Scherrers equation and is observed7it increased with doped this films by different materials (Sb, Al and Ag) with the same ratio doping as shows in Table 1 . Table 2 . This is also supported by the X-ray diffraction data. Therefore, the average diameter of CdTe:Ag thin film7 (see Figure 2) is larger9 than the other thin 3 film. Figure 3 and Figure 4 refers to the transmission for (CdTe, CdTe:Sb, CdTe:Al and CdTe:Ag) films in the range between (300-1000) nm. The transmittance spectra show a decrease when we change the doping materials (un doped, Sb, Al and Ag), respectively because of the effect of impurity atoms, which is working on the composition of localized levels in the energy gap. This result similar to the result described by [15] . The absorbance spectrum of CdTe films before and after doping is shown in Figures 5 . The absorbance spectrum shifts to longer wavelengths with use several of doping materials for all the samples and the absorbance increases after doping with several materials (Sb, Al and Ag), respectively, and this may be due to improving the crystallite size and decreasing the transmittance, which agree with the results obtained from [15] . From Figure 6 we can see the behavior reflectance spectrum of Cadmium Telluride films doped with different materials (Sb, Al and Ag) as a function of wavelength. From this figure we can observe increasing of reflectance with as a function of the wavelength of short wavelength, but at long wavelength we can see decreasing reflectance with increases the wavelength. This result similar to that reported in reference [15] . We can notice that the absorption coefficient () for (CdTe, CdTe:Sb, CdTe:Al and CdTe:Ag) films in general increases after doping with the used materials (Sb, Al and Ag), respectively. This behavior is presented in Figures 7 and this result agrees with that obtained from [15] . Figure 8 shows the variations in refractive index (n) as a function of wavelength for all samples. The refractive index increases after doping with several materials (Sb, Al and Ag) , respectively because increase the energy level in forbidden gap and this result agree with the results obtained from [15] . The dielectric constant real part ( r ) and imaginary part ( i ) of Cadmium Telluride doped with several materials (Antimony, Aluminum and Silver) films respectively are shown in Figure  10 and in Figure 11 corresponds. We can notice the increasing of both dielectric constant real part and imaginary part when we change the materials of doping (Antimony, Aluminum and Silver) corresponds for the films. This increasing for the real part( r ) attributed to the same reason mentioned previously in the refractive index, while the increases of imaginary part ( i ) due to the similar interpretation discussed previously for the extinction coefficient. The films were electrically characterized using Hall Effect measurements. All films showed ntype conductivity during the Hall Effect measurement and this indicates that the charge carriers are electrons. The results of Hall Effect measurements are summarized in Table 4 . The obtained values of mobility are interestingly lower than the reported values [16] while electron concentrations the values are comparable. 
Result and Discussion

Conclusions
The effect of change doping material on the structure and optical properties of CdTe thin films deposited by thermal evaporation technique were studied. The structure of all films at different doping ratio is cubic structure having a zinc blend type, the films show a direct optical energy gap (Egopt), and it decreases when we change doping materials. All films exhibit high transmittance. The transmittance spectra and show a decrease after doping with several materials (Sb, Al and Ag), respectively, while absorbance spectrum, the absorption coefficient, the refractive index, the extinction coefficient, dielectric constant real part ( r ) and imaginary part ( i ) increases when we use different materials (Sb, Al and Ag), respectively. From Hall Effect all films showed n-type conductivity. So we can use CdTe: (Sb, Al and Ag) films as solar cells or IR window.
